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Roller: Ele ment for Hardcopy App aratus 


I 


The present invention relates |o a roller element for hardcopy apparatus such as a printer, 
and in particular to a roller o| wheel, e.g, a pinch wheel, for engaging a media as it 
moves through the apparatus. I 


A general problem in printersj and especially in large format printers, is controlling the 
paper expansion that occurs vfien a lot of ink is placed on some media (especially on low 
cost paper based media). Un|er certain circumstances, this expansion ends up creating 
bubble,? in the print medium t|at make the printheads crash against the media (damaging 
the plot and eventually the pr|it heads). 


In existing printers, the pinch |vheel& continuously engage the print media at the same 
locations in the direction of 4 scan axis, i.e. the direction in which the printhead moves 
during each, printing pass. Tr|s the pinch wheels prevent the paper from expanding 
laterally, i.e. in the direction |f the scan axis, to avoid the formation of the bubbles 
mentioned above. Accordingf , unwanted concentrations of ink are formed on the 
medium, which leads to a deUfioration in print quality. 

-V 
-% 

The present invention seeks U|uvercume or reduce the above problem. 

| 

According to a first aspect of |ie present invention there is provided a roller element 
which is arranged to be rotata|Iy mounted in a media-advancing device with its axis 
extending transversely of die f rectkm of media advance such chat the roller element 
engages a media at one or rao| locations along the direction of said axis, characterised 
in that, as the media advances jj said one or more locations of engagement move(s) 
continuously in the direction o| said axis diroughoul at least a substantial part of each 
rotation of the roller element. » 


3 


The axial movement of the loitions of engagement permits the desired local expansion 
of the paper while maintaining! overall contact with the paper. 
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in preferred embodiments th^urface of the roller element has raised portions in the 
form of continuous bands arofnd the roller element and inclined to the direction of media 
advance. This enables a contjUous engagement of the raised portions with the media 
5 and avoids discontinuities. :| 

According to a second aspectjjjf the present invention there is provided a roller element 
which is arranged to be moun|ed in a media-advancing device with its axis extending 
transversely of the direction c| media advance such that the roller element engages a 
10 media along the direction of s|id axis, characterised in that the roller element comprises 
one or more rows of balls mo|nted for rotation in a holder. 


An advantage of the balls is t|it they can each rotate in the direction of media advance 
under normal conditions, but fan rotate in a relatively inclined direction when lateral 
15 expansion of the paper is required. 

i 

In a preferred embodiment th|balls are mounted with a degree of play, so that a limited 
displacement can be combinedjwith the lateral rotation. 

I 

Thus it will be seen that for af angements according to the present invention, if one 
imagines a line drawn on the |>ller element (i.e. on the raised portion of an element in 
accordance with the first aspe| or on a ball of an element in accordance with the second 
aspect) connecting points whef the roller element becomes disengaged from the media at 
successive movements in time! the line would be inclined to the direction of media 


25 advance. | 


In accordance will, a third asp|ct of the present invention, there is provided a roller 
element which is arranged to b|> mounted in a media-advancing device with its axis 
extending transversely of the |rectioa of media advance suc h that different parts of the 
surface of the roller element s jcc^sively engage with and then disengage from the media 
characterised in that a line joi|ng the points on the surface of the roller element which 
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disengage from the media aAuccessive moments in time, i S inclined relative to the 
direction of media advance. ] 


The incline of ^ Um ^ ^ ^ ^ ^ ^ ^ 

pe™«*d white mai^intog ^1 come,, wW, U,e paper. ,„ addition. discoMinuife, 
in the contact are avoided. I 


10 
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According ro a fourth aspectk the present invention there is provided a roller element 
wh,ch is arranged to be mon Jed in a media-advancing device with its axis extending 
transversely of the direction |f media advance characterised in that the roller element 
permits the media to move transversely while maintaining contact with the media. 

Preferred embodiments of ti*f present invention will now be described, bv way of 
example only, with referencejlo the accompanying drawings, of which: 

Figure 1 i, a cros^sectional few of the pinch system of a conventional printer or other 
hardcopy apparatus; J 

Figure 2 is a front view of a roller element of the apparatus of Figure 1; 

Figure 3 is a front view of a pjnch system in accordance with a first embodiment of the 

present invention; i 

•> 

. K 

■\ 

Figure 4 i, a devebped view Jf the surface of the roller element of me system of Figure 

25 3; -jj 


Figure 5 is a front view of a nfl.er element in accordance with a second embodiment of 

the present invention ; i 

> 

T. 

I 

30 Figure 6 is a developed view qjrthe rolfer element of Figure 5; 
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Figure 7 is a front view of a r|ller element in accordance with a third embodiment of the 
present invention; and j { 

i 

R 

a pinch system incorporating the roller element of 

Figure 7, j 

'i 

i. 

■y 

Referring to ihe drawings, Figure 1 shows the pinch system 10 of a prior art printer 
comprising a cylindrical pinchf wheel li which is mounted on an arm 12 biased by a 
spring (not shown) against a djjive roller 13. Paper 15 or other print media is pinched as 
it passes between components 1 1 and 13 from left to right on its way to a prinxhead 16. 
In fact, in existing printers, up] to ten pinch wheels 1 1 are independently mounted and 
spaced along the scan axis otjm printer. Although element 11 is elongated along its axis 
in the form of a roller, it is still referred to in the art as a pinch wheel; the terms wheel 
and roller are used in interchangeable fashion in the present specification. 


Because the entire surface 17 |f pinch wheel 1 1 is uniformly and constantly in pressure 
contact with the underlying pa|er 15, the paper there cannot freely expand laterally (i.e. 
along the scan axis) in the presence of excess ink. Accordingly "bubbles" arise in the 
paper in the gaps between adjacent pinch wheels, and these bubbles produce the 
difficulties discussed in the introduction. 

<■ 

A preferred embodiment of th| present invention will now be described with reference to 
Figures 3 and 4 which show a|>inch system 20 comprising a roller element in the form of 
a pinch wheel 21 engaged at e|ch end by a respective drive roller ring 23. The pinch 
wheel has an axis 29. Instead|>f having a uniform cross-section along its length, the 
pinch wheel has a surface whi|h is formed with a raised profile at regions 25 and 26. It 
will be noted that each region forms a continuous band around the circumference of the 
pinch wheel 21. The axial ler|lh of each band at ail points is substantially constant, and 
the periphery of each band for|ns a gentle curve at its junctions with, (he adjacent non- 
raised regions 31-34. As sho|n, the surface of central region 28 is raised level with 
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regions 25, 26; however, as |ili be seen from Figure 3 the actual level of region 28 is 
not critical since it is not located directly opposite a part of the drive roller. 

Typically, a large format prii|ex has ten pinch wheels 21 spaced at equal intervals along 
the scan direction, i.e. perpendicular to the direction of medium advance. 


As paper or other print mediu|i passes between pinch wheel 21 and drive roller rings 23, 
on its way to the printhead, thj particular locations at which the paper is contacted by the 
pinch wheel are constantly ch|nging and this moving contact allows the paper to 
10 accommodate the expansion c jused by a large amount of ink by growing laterally when 
not pressed by the pinch whee|. Thus at successive moments in time, the parts of raised 
region 25 which are currentlyjiisengagiiig from, i.c, losing contact with, the media 15 
are points a, b, c, along its ed|e. The line joming points a> b, c, is inclined to the 
direction of media advance. ^ 


4 

The above-described arrangenjent has various advantages. In particular, by allowing the 
lateral expansion of the paper lefects in the printing are avoided and print quality is 
maintained. The pinch wheel | may be located extremely close to the printhead which 
leads to good control of the pa|>er. The shape of bands 25, 26 ensures that the contact 
20 surface changes without disco|tinuities. This means that the contact does not suddenly 
jump in position, which can djuse problems in the accuracy of paper advance movements 
and in print quality. The consjancy of the axial length of the bands, and thus their total 
contact area with the paper, al|o serves to maintain the accuracy of paper advance 
movements. The force applie| by the pinch wheel to the paper is even and there is no 
tendency for the pinch wheel t| rock from side to side. The areas of bands 25, 26 
relative to the adjacent lower ^gions are sufficiently large to avoid pinch marks on the 
print medium which can occu|with relatively small contact surfaces due to excessive 
pressure. As shown, band 25§>ccupies approximately 60% of the total area of band 25 
plus adjacent regions 31 and 3|. The same applies for band 26 and regions 33 and 34. 


7 
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Arrangements according to t| present invention are particularly suitable for printers in 
which the pinch wheel systcrrjis the sole system for moving the print medium past the 
printhead, i.e. for printers wi|i no overdrive rollers. 

•a 

fn addition, such printers are frequently required by cost constraints u> have a small wrap 
angle around the drive roller fhich necessitates an increase in pinch force in order to 
ensure no slippage of the pap| i.e. good paper advance accuracy. In contrast to low 
pinch forces, which favour la|ral paper expansion, a high pinch force can lead to bubble 
formation. An advantage of alrangements according to the present invention is that they 
allow lateral expansion of the|>aper whatever the pinch force and without adding to the 
cost of the printer. It should |e noted that local expansion is permitted while bodily 
movement of the entire print ifedium is restricted. 


The ten pinch systems 20 of afungle printer are independently mounted on separate 
spring arms. $ 


Various modifications may belnade to the abovc^scribed arrangement. For example 
the raised regions 25, 26 may |ave a wide range of sizes and shapes. Regarding the 
developed view in Figure 4, th> bands can be thinner or wider, they can have steeper or 
shallower sides, and/or they c|i extend over a shorter fraction of the end regions of the 
pinch wheel. Instead of a singje bow in each band around the circumference, there can 
be two or more bows; moreov|r, the bows in each band do not need to be identical. 
However, to maintain even for|es, it is preferable that the band at the right-hand end is 
substantially identical to. or a toirror image of. the band at the left hand end. 

I 

The area of each band 25, 26 |}ative to the total area of the band and its respective 
adjacent regions 31, 32 or 33, | 4 respectively, may be within the range 30 to 90% and 
preferably 45 to 75%. | 

•9 

Instead of being formed by a s|lid area, regions 25 and 26 may be formed by a series of 
closely-arranged ribs or a plurfity of closely-arranged raised dots or pimples of circular 
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or any other convenient shap^ For all the above possibilities the regions 31 to 34 could 
be the raised regions, with re|ions 25 and 26 not being raised. 


The drive roller rings 23 can |e replaced by a drive roller extending all the way along 
5 the pinch wheel, in which cas| the pinch wheel is modified so that profiled regions 25, 
26 extend along its entire length. 

•*? 

I 

The raised profile of the pind|wheel may have other shapes. For example in a second 
embodiment of the invention, |igures 5 and 6, a pinch wheel 41 has raised regions 45, 

10 46 which form a respective hejical band at each end. It will be noted thai each band has 
a discontinuity 42 at which itjjimps from one end back to die other as the wheel 41 
rotates. Although there are g^>s 47 at die ends and between the end regions and the 
central region 48, these do nogafFect the paper drive, since the drive roller rings are not 
located opposite the gaps. Th| pinch wheel 41 has an axis 49 

15 I 

The second embodiment has t|e advantages of preventing bubble formation and of having 
substantially the same area of |urface in contact with the paper at all times. It is also 
cheap to manufceture. Howe^r, the discontinuities 42 can adversely affect print quality 
and the pinch wheel 41 has a t|ndency to rock as it rotates. 


The modifications mentioned j| connection with the first embodiment may also be made 
to the second embodiment, pjr example, the helices may be thinner or thicker, they may 
be more or less than one turn ft each end of the pinch wheel, and the helices may be of 
the same hand, although this h|s a tendency to introduce an unwanted lateral force when 
25 the paper is advanced. :f 


As shown, the discontinuities |2 are 180- out of phase with each other; in modifications 
they can be aligned, or have a|y intermediate relative disposition. 

*\ 

Where the entire surface of th$ pinch wheel 41 is engaged by a drive roller, a single 
helix may be provided along i| entire length. A disadvantage of this arrangement, 
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however, is that it also has a tendency to move the paper laterally as it advances; this can 
be overcome by changing the $and of the helix at the centre of the pinch wheel, but this 
introduces a further unwantcdfdiscontinuity. 


.'A 

5 la accordance with a third embodiment of the present invention, Figures 7 and 8, a pinuh 
system 50 includes a roller element in the form of a pinch member 51 comprising two 
rows of steel ball bearings 52^pounted inside a holder 53. The pinch member has an 
axis 59. The rows have gaps|>4 in the centre where there is no opposed drive roller ring 
55, The balls are held so thatf they can move slightly along the row. Thus, in use there 
10 is a contact surface area in contact with the paper, but each ball can move from side to 
side to allow the underlying p|per to expand laterally and to avoid the formation of 

bubbles. In addition to the iaferal movement of the balls, rotation of the balls in the same 

■1 

direction, ie about an axis pai^ilel to the direction of paper advance, also allows the 
paper to expand. Thus, wheil lateral expansion of the paper is occurring the balls 52 are 
15 not rotating about an axis parallel to 59 but about an axis inclined thereto. Accordingly, 
an imaginary line connecting |he points on a ball where it successively contacts and then 
disengages from the media, wjbuld be inclined relative to the direction of media advance. 

j 

The pinch member 51 is less iuitable for high pinch forces, since the relatively small 
20 contact area of each ball can leave marks on the paper. The effects of this can be 
redeemed by using a softer material tor balls 52, e.g. a suitable plastics material or 
rubber. i 

i 

The balls in each row can bejarranged in sub-groups. 
25 ]: 

Only a single row of balls m|y be provided, but this increases the contact pressure and 
the tendency to leave marks $n the paper. The balls can be arranged in three or more 

rows or in two-dimensional frrays, but the contact becomes less even. The balls may be 
mounted with no lateral play| in which case expansion of the paper is taken up entirely 
30 by rotation of the balls in the£ same direction. 
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Although described i„ co^to,, with ptach wheej5 , he roU<;r eIemen(s , n 

«* the invention may constfuK an overdrive roUer or an, other roiler device of the 
drive system of hardcopy apparatus. 
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I . A roller element (21, which is arranged to be roratabiy mounted in a media- 
advancing device with its „i$29. 49) extending transversely of the direction of media 
advance such that the roller element engages a media (15) at one or more locations (25, 
26; 45, 46) along the directioi|of said axis, characterised in that, as the media advances, 
said one oi more locations of |ngagement move(s) continuously in the direction of said 
axis throughout at least a substantial part of each rotation of the roller element. 

2. A roller element (21, 4f> according to claim l wherein said one or more locations 
of engagement move(s) contin|ousiy in the direction of said axis throughout at least 

substantially the whole of each! rotation of the roller element 

I 

3. A roller element (21) according to claim 2 wherein said one or more locations of 
engagement of the roller element (21) move(s) continuously in the direction of said axis 
throughout successive rotation!. 

■? 
•i 

4. A roller element (21 ) according to claim 2 or 3, having a surface with at least one 
raised portion (25 , 26) in the f|rm of a continuous band around the circumference of the 
roller clement and inclined relative to the direction of media advance. 

5. A roller element (21) a|cording to claim 4, wherein the or each band (25, 26) has 
a substantially uniform dimension in the direction of said axis. 


25 6. 


A roller element (21) a|cording to claim 4 or 5 wherein the edges of the or each 
bend (25, 26) possess no discontinuities. 


:? 


30 


7. A roller element (21) awarding u> any of claims 4 to 6, wherein a band (25, 26) 
is provided at each end of a ro|ler element (2 1), the bands being substantially identical . 
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8. A roller dement acceding to claim 7, wherem the corresponding parts of the 
bands (25, 26) arc aligned alejng said axis. 


9. A roller element acceding to any of claims 3 to 7 wherein che surface of the 
roller element (21) has non-r^ed regions (31, 32; 33, 34) adjacent the or each raised 
region (25, 26), the area of df or each raised region lying within the range 30 to 90% of 
the total area of the raised reg|onand its respective adjacent non-raised regions. 

!0. A roller element (41) |ccording to claim 1 or 2, with a surfece which has at least 
one raised portion (45, 46) infhe form of a helix around the roller element. 


11. A roller element (41) ^cording to claim 10 which has a helix (45, 46) at each 
end, the helices having opposed hands. 


15 12. * 


A roller element (51) |hich is arranged to be mounted in a media-advancing 
device with its axis (59) cxten|ing transversely of the direction of media advance such 
that the roller element engage! a media (15) along the direction of said axis, 
characterised in that the rollerjelement comprises one or more rows of balls (52) mourned 
for rotation in a holder (S3). I 

13. A roller element (51) according to claim 12 comprising two parallel rows ofbalis 
(52). | 

<i. 
5? 

14. A roller element (51) a|cording to claim 12 or 13, wherein the balls (52) are 
mounted in the holder (53) wi| a degree of play along the length of the rows. 

y 

15. A roller clement (21,4,41) which is arranged to be mounted in a media- 
advancing device with its axis Ixtendmg transversely of the direction of media advance 
snch that different parts of the|urface of the roller clement successively engage with and 
then disengage from the meduf (IS) characterised in that a line joining the points (a b c) 
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« *. of * e roller e ,| nra( whic „ ^ ^ ^ ^ ju 

moments i„ time , fc ini:U]Ed „ 4l0 directjon rf ^ ^ 


16. 


(15) being arranged to advan# therebetween. 
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Abstract 


,1 

Rollca Element far Harrtmpy Apparatus 


A pnnter or other hardcopy apparatus comprises a pinch system (20) comprising a pinch 
5 wheel (21) and a drive roller f*3) in which the pinch wheel is arranged to contact a print 
med.a at locations which movf continuously transversely of the direction of media 
advance. The surface of the |nch wheel may have raised portions (25, 26) extending 
around the circumference of t|e roller element and forming continuous bands inclined to 
the direction of media advanc|. in a modification, the bands form a helix (45, 46) at 
10 each end of the pinch wheel. |n a further modification a pinch member (51) comprises 
two parallel rows of freely-rofttable ball bearings (52) in a holder (53), in which they 
may be capable of a certain «u|ount of lateral movement. 
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